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This User's Guide introduces our unique high-resolution 
monochroae monitor, a graphics subsystem that you can Install on 
your IBM PC or PC-compatible computer to display all PC-eonpatl»H 
software— color and graphics as well as monochrome! 

HOW TO USE THIS MANDAL 

Refer to: 

o Chapter 1, "Subsystem Overview," for an introduction to the 
monitor's features and a quick summary of how they work. 



tallation ," to install the monitor's display 

your computer and to setup your monitor, or 
d start-up troubleshooting information. 



Chapter 2, "I 

adapter card 
in case you n 

Chapter 3, -Applications Progra-s," for informal 
to run IBM PC-corapatible text and color /graphics 
applications programs in their respective display modes. 

"Utility Programs," for an explanation of the 

which give you access to the 
olution screen capabilities. 



Chapter 

subsystem's utility program: 
monitor's high-resi " 



Appendix A, "Specifications, 

adapter card specifications. 



for monitor and display 



The Programmer' 
application pr 



if you want to modify existing 
ite new programs to run in the 



ed high-resolution display modes. 



il 
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:\ 
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GPAPHICS SUBSYSTEM OVERVIEW 



Subsystem Description « ? 

Subsystem Features 

Enhanced Display Characteristics 

Standard IBM PC-Compatible Display Modes | \ 

IBM PC-Compatible Text Modes 

IBM PC-Compatible Color/Graphics Modes '.'.'.... 

High-Resolution Modes ,_ 6 

High-Resolution Text Modes 1-6 

High-Resolution Graphics Modes .......""""" 1-7 

Summary of Graphics Subsystem Characteristics 1-7 



SUBSYSTEM DESCRIPTION 

This extraordinary monochrome monitor, together- with its display 
adapter card and utility programs, is a graphics subsystem This 
^ni?-.,? « Unl 2 Ue because ic allows you to run both IBM PC- 
compatible Monochrome and Color/Graphics Adapter (CGA) programs 
(converted from 16 colors into four shades of gray) as well as 
special high-resolution graphics applications, on a monochrome 



The graphics subsystem can be in; 
PC-AT, or PC-compatible computer 



tailed in your IBM PC, PC/XT, 



This subsystem's lowest text and graphics resolutions are 
superior to the typical resolutions available on other monitors. 
This means that not only can you run both IBM text and CGA 
programs on this monitor, what you see on your display screen is 
at all times much sharper and clearer than standard displays (see 

Enhanced Display Characteristics" in this chapter). This is in 
addition to the enhanced high-resolution modes this subsystem 
makes available to you! 

The utility programs, included on an accompanying diskette, allow 
you to take full advantage of the enhanced screen capabilities 
provided by the display adapter card— particularly the ability to 
select high-resolution display modes from a range of choices. 



See "Summary of Graphics Subsystem Character! 
this chapter for a quick-reference table show 
of display options available to you with this 



sties" at the end of 
.rig the wide variety 
subsystem. 



Hote--This graphics subsystem does not negatively affect 
equipment (such as a printer, modem, or mouse) that plugs 
your computer's serial port(s). 
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SUBSYSTEM FEATURES 
With its many advani 



the grapi; 



Offers five IBM PC-compatible display modes ami 
nigh-resolution display 

Provides a high-resolution 1280 x 800 pixel display 
(compared to IBM's CGA standard 6«0 x 200) 

Allows you to create special high-resolution pi 

Displs 
alpha 



ys (in its lowest resolution) crisp, high- 
umerio characters using chan 
(compared to IBM's standard 8x8) 



16 






Allows an extended 160 column by 50 lin. 
display of clearly readable text 

Displays four shades of gray in both text and graph 
emulate IBM Color/Graphics 

Allows many applications programs to switch betweei 
modes and graphics display modes automatically 

Allows a choice of two character fonts (one custom) 

ith any IBM PC- 
Runs with any operating system, and needs no extra software 
drivers to run in IBM PC-compatible modes 



Provides a 15-ii 
display 



ih white phosphor 



elect the time la 



along the life i 



splay tun 
een's phosphor) 



ENHANCED DISPLAI CHARACTERISTICS 

IS*^^'"""!'* """"<""> «i3pl,y characteristics are the result „<■ 

"e°r t eV,"' T to e .h e ,t\ r^ P , ,, , i ° d< """ " u " d ln "•" "»"■« ="«., 
"so"tloa display" Lr°er r5 , a ' V 1 " 1 ° n t^T^Tl rsUndard- 

tliOO x 800 pixel) resolution of the monitor. 

Character cell, an, graphic ^"uS'bf ti^inlJo;."' 6 

STAKDARD IBM PC-COMPATIBLE DISPLAY BODES 

The five display modes listed in Tables 1-1 and i p a ™ n, D 

text. The other two modes (T,hl. , Si ' designed to run 

programs, including^"..^^'''^ K^bVES? " eraPhl ° S 

IBM PC-Coapatible Text Modes 

sHt^HFii c -? e " r " s -- »°- — «- '- sss»s- ta 

iSSS^'j^fEiiSJ.S.irtJS'Ul,-.. ^ ■.i- , .. 1 . 1 .Vt! the thr « 
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*«• -I -cr-seleote, IBB PC-C0.p,tlble Text Bod.. 



Display 
Mode 



IBM 
Monochrome 



Characte. 
Display Foraat 



Color 
25 lines eiaok and white 



25 Xine3 " »*»'« or gray 



IBM Color/ 80 ohar 
Graphics 

IBM Color/ 40 ohar * »c i < 

Graphics Cl,ar - x ?5 ^nes J, 3ha<Jes of gray J? ^ ^ 

^H^X^ontal Vertical configuration n , . 

""i j-suration of pixels 

IBB PC-Compatible Color/Graphics Bodes 

»V Color/Craphio, Adapt/r A^."?^ JC.""' """"'X 

?o"r/u;a P h'^° t s Bo t di°s all, S<,le<!tl!d ™ PC-Compatible 

S Pl " y Graphic Dot" 

Display Format Color 



IBM Color/ 32 „ , 200 

Graphics 

Crapses""' 6 "° * 2 °° 



f shades of gray 
Black and white 



Pixels/ 
Graphic Dot* 



•^HtaT^ertical conjuration of pixels and graphic dots 






HIGH-RESOLUTION MOOES 

In addition to the standard modes described in the previous 
section, you can use--for special applications programs only — 
six unique high-resolution monochrome display modes. These are 
listed in Tables 1-3 and l-H. 

Note— To make full use of the high-resolution capabilities of the 
graphics subsystem with IBM PC-compatible applications programs, 
you need special drivers that are adapted by a programmer or 
software vendor. See the Programmer's Manual for complete 
information . 

High-Resolution Text Modes 

The subsystem's three high-resolution text (alphanumeric) modes 
that you can select are listed in Table 1-3. 

Note — You can only select text nodes (both standard and high- 
resolution) from the keyboard. 



Table 1-3 Subsystem's High-Resoluti 



Display Mode 

Alphanumeric 
Alphanumeric 
Alphanumeric 
•Horizontal x 



Character 
Display Format 

80 characters x 50 lines 1 

160 characters x 25 lines 8 

160 characters x 50 lines 8 

rtical configuration of pixels 
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High-Resolution Graphics Modes 



Three 1 
graphi. 



ilque high-resolution modes an 

s applications. These are listed Tab. 



Note--Graphics modes (both b< 

automatically selected by applications programs. 

Table 1-4 Subsystem's High-Resolution Graphics Modes 



Graphics 
Graphics 
Graphics 



Graphic Dot* 
Display Format 

6W0 x 100 

1280 x ilOO 

1280 x 800 



•Horizontal x vertical configurat 



Pixels/ 
Color Graphic Dot # 

« shades of gray 2x2 

Black and white 1 x 2 

Black an I x 1 

of pixels and graphic dots 



SUMMARY OF GRAPHICS SUBSYSTEM CHARACTERISTICS 

This graphics subsystem gives you a far wider variety of options 
than other monitors on the market. Table 1-5 on pages 1-8 and 
1-9 summarizes the choices you have, indicates how to make 
selections, and shows the results of those selections in terms of 
both resolution and color. 

Note — Chapter 3, "Applications Programs," and Chapter H, "Utility 
Programs," give detailed instructions on how to make mode 
selections with this graphics subsystem. 











* * 
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Table 1-5 Sunwary of Graphics Subsyst 


en Characteristics 


ft 4 












t 4 




Function 




Display Mode 


Display Format 
{Horizontal x Vertical) 


ft S 


Re 
This 

Subsyst' 


Standard Text 




IBM Monochrome 


80 characters x 25 lines 


ft 4 
ft 4 


16 x 32' 






IBM Color/Graphics 


80 characters x 25 line3 


ft 3 


16 x 32 ! 






IBM Color/Graphics 


40 characters x 25 lines 


ft * 
ft S 


32 x 32' 


High-Resolutior 
Text 




Alphanumeric 


80 characters x 50 lines 


* * 


16 x 16* 






Alphanumeric 


160 characters x 25 lines 


ft 4 


8 x 32« 






Alphanumeric 


160 characters x 50 lines 


ft * 
ft * 


8 x 16* 


Standard 
Color/Graphics 




IBM Color/Graphics 


320 x 200 graphic dots 


t * 


1 x 4** 






IBM Color/Graphics 


640 x 200 graphic dots 


* * 


2 x 1** 


High-Resolution 
Graphics 




Graphics 


610 x 100 graphic dots 


ft 3 


2 x 2»» 






Graphics 


1280 x 400 graphic dots 


ft 4 


1 x 2»» 




Graphics 1280 x 800 graphic dots 
pixels per character cell 


ft b 

ft * 


Ixl** 


■Resolution in 




••Resolution In 


pixels per graphic dot 




* * 





Standard Color 



Black an 

1 shades of gray 

4 shades of gray 



Selection Hade By 

-'ODE MOHO 
J MONO) 

'10DE C080 
■1 CO80) 

TODE C0«0 
(or SCREEN C040) 



1 shades of gray You w/SCREEN 80 X 50 

Black and white You w/SCREEN 160 X 25 

Black and white You w/SCREEN 760 X 50 

4 shades of gray Program 

Black and white Program 

1 shades of gray Program 

Black and white Program 

Black and white Program 



■•«v 
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INSTALLATION 



Getting Ready 

Preparing the Di3play Adapter Card 

Jumper Settings 

Installing the Dl3play Adapter Card 2-5 

Power-Up Di3play Mode 2 _ 5 

Installing the Monitor 2.5 

Operator Controls j_g 

Operating the Monitor 2 -7 

Troubleshooting _ _ ^-8 



1 ' 



GETTING READ! 
Instructions ii 



this chapter show yo ! 



Install 
Operate 
Troubleshoot 



the graphics subsystem monitor and the display adapter. When you 
unpack the monitor, you should find the items listed below. 
You'll also need a 1/8-inch flat blade screwdriver- to connect the 
video cable. 



Manual 

Utility diskette 

Monitor 

Power cord 

Video cable 

Display adapter card 



PREPARING THE DISPLAY ADAPTER CARD 

lL thl t iS the ° nly mo "itor and display 
connecting to your computer system, you d 
changes to the jumper settings on the adapter 

Caution— some computers have built-in display oircuitr 

JUMPER SETTINGS 

fo"™" "" dlSplay aaapter '"" <3 "°«" In Figure 2 -0 as 

° in«n^ """"* <"»Pl»y adapter Is monochrome, set the 
!o,1t J r P "; °" ".V" "'Pi'? adapter to the OFF 
position. Leave the COLOR jumper in the ON position. 

° wSl "'"""S display adapter Is color, set the COLOR 

L^th. »™n° e " dlSPlay adapter " th = <" F P°sl«on. 
Leave the MONO jumper in the ON position. 



Figure 2-1 Jumper Locations on Display Adapter Card 




'"■fee*! 5%% 




f . 



INSTALLING THE DISPLAY ADAPTER CARD 

Turn off the computer and unplug It from the wall 
Install the display adapter card in a full-sized sloTlr, ' 
computer. (Follow the adapter card 
your computer manual.) 

POWER-UP DISPLAY MODE 

If your- system sets the power-up display mode with switches (as 
do IBM PCs, PC/XTs, PC-ATs, and most PC-compatibles), set the 
switches before reassembling your computer. (See your computer 
manual for information on how to set these switches.) 

If you have an IBM PC-AT or compatible, you must also run your 
mputer's SETUP utility to configure the power-up display mode. 
ssenbling and booting for the firsl 



SETUP after 



INSTALLING THE MONITOR 

Place the monitor on top of or near your computer. Remember t< 
leave at least three inches of clearance above and around the 
monitor for air circulation and cables. Install the monitor 
(referring to Figure 2-2). 



1. 



Attach one end of thi 
rear panel of the monit 
of the video cable cono 



i dp 



cable to the 9-pin port on the 
Tighten the screws on both sides 

r with a screwdriver. 



Find the 9-pin video port on this display adapter. Attach 
the free end of the video cable to the video port. Tighten 
the screws on both sides of the video cable connector. 

Connect the female end of the power cord to the power 
receptacle on the monitor. Connect the male end to the 
power receptacle on the computer. 



Figure 2-2 Monitor Inatallatio 



Figure 2-3 Operator Controls 




OPERATOR CONTROLS 

The monitor has two operator controls (see Figure 2-3); 

o The DI/OFF switch is on the monitor's rear panel. 



The BRIGHTNESS thumbwheel, 
monitor adjusts the screen 



tng and turning the moni 
angle more comfortable. 



an the lower-right 
intensity. 




OPERATING THE MONITOR 

Now you're ready to operate the monitor. 



Plug the female end of the computer's AC pow 
receptacle on the computer. 



cord into its 



Plug the male end of the computer's AC power cord into . 
grounded, 3-pronged wall socket. 

Turn on the monitor. 

Turn on the computer. 



Microsoft HS-DOS version X . XX 
Copyright 1981. 8?, 83 Microsoft Corp. 
Coanand v. X.XX 
Current date Is Tue l-Ol-igSo 
Enter new date: 



«l"o» t .r4Tul , =? l, ro t r' r ;„.; r ; o D ?? „ ,,eU " e ' ,t " 10 " a ° d to Cta -'- « °f 



TROUBLESHOOTING 



If you don't see any text displayed on the 
Hake sure the ON/OFF switch is on. 

2- Turn the BRIGHTNESS thumbwheel clockw 

3- Check the power cord connections. 



Check the video 
display adapter. 



able connecti 



Check your computer's manual to make sure ™,i, „ , 



Check switch settings that 
computer, if you can do so 



ontrol 
rithout 



It none of the above is the problem, 
the next section). 



ideo output within your 
oiding your warranty. 

check the fuse (see 



Checking the Fuse 



thTwali ! e n 00 ; put ;: and monuo '- »»<* »w 

the ™-tto°S^r C p h a e n\V ( ^t f h Ua f e h by UM0 " 
install the video cable). ' 



Figure 2-1 Checking the Fuse 







APPLICATIONS PP.OGBAMS 



Sunning Applications Programs 

Selecting IBM PC-Compatible Diapla, Modes... 

Determining the Correct Mode 

Troubleshooting Mode Problems 

Common Applications and Modes. 

High-nesolutton Modes 



RUNNING APPLICATIONS PROCBAMS 



programs work correctly 



that all of your applications 
f rm^-X^"' " ^'"^i-ty is to install them all for either an 
IBM Monochrome or Color /Graphics Adapter display. 

Make sure that the system is configured to power-up in either 
;r.» Ar M S e )." r C ° 1 <"'""'''>» 1 " '«" <»•« "Powlr-Op DIspl^Mcde 



Note — Typical users 
commands MONO (for 



will only need to use the MS-DOS MODE 
inoohrome) and C080 (for color/graphics). 



If you want to run some applications in the monochrome node, and 
?oi!L« P f " 10n ; " tf " =° 1 °'''B'',phics mode, use the MODE 
command to override the power-on setting. 

SELECTING IBM PC-COMPATIBLE DISPLAY MODES 

You can run all existing IBM Monochrome and Color/Graphics Adanter 
PC-compatible applications program, in their respect?»e afspla? 
modes. However, many programs do not set the display mode 
automatically, so you may have to select the mode. 

Note — It is important to remember that accidentally running 
a program in the wrong mode (causing -garbage" or some other 
irregularity to appear on the display) harms nothing. In fact 
you may need to select a display mode through trial and error to 
lind the correct one for your program. 

The following items describe the two situations vou mav encounter 
when trying to run an applications program for the first time 



Some applications programs sot the display .-- . 
and transparently (that 1,, unnoticed by : 

?h t e e c r or P r r e c g t"ode!; <l ».,'o.r t ' 

Note — Unless you ar p ; 



Determining the Correct Mode 



™ii™r.!l? 0Ul L t J determine which node to set if the 
application doesn't do it automatical ly. Here are three easy 

° I™ d ° curaention for the applications program specifies that 
monochrome or color/graphics mode is required If 
monochrome ia required, enter the MS-DOS MODE cc 

MODE MONO 
If color/graphics is required, enter 

MODE C080 

o During the installat 
you have a monochrom 
want monochrome, ent 

MODE MONO 

If you want color/gr, 

MODE C080 



of the application, you are asked if 
color/graphics display. If you 



Trial and error. If the application is text only, enter 
MODE MONO 

If this display does not look right (or if the applicatio 
uses graphics), enter KM 10 



also select the correct IBM PC-compatible 



■»f'"»>».« SCEEN utility prog„V nor.aUy you woufo"" 
run the utility only to select one of the three high-resolution 
^ui^e^'^VerS "°° M ■»»-«- ProUsT^"" 



Troubleshooting Mode Problems 

wrong mode, the screen may show the 



If you've selected the 
following symptoms: 



Screen "looks funny." 

So«e characters don't display or display incorrectly. 

Characters that should be underlined are not 

The cursor is missing. 

The program is probably written for an IBM PC- 
compatible monochrome display mode, and you have 
selected a color/graphics display mode. Enter either 
the MODE MONO (or SCREEH MONO) command and see if the 
screen look3 normal. 






Symptom 



screen. <ti3PlaT8 CUP *° r °° ly at tbe ' 



JvnifJhi .K SOt only tfle IBH 'C-coop ■ 
available with the MS-DOS MODE commands. 

SyjOfitom Reverse video fields are not reversed. 

Characters underlined when they shouldn't be. 
The cursor appears in the middle of characters 



Solution Ent 



MODE C080 



SyniPt0m " Ga " b aee" (randoo. characters) appears on the screen. 

Solution The applications may be trying to i 
have selected monochrome. Enter 

MODE C080 



graphics, but you 



Common Appli 
Table 1-1 li 



nd Modes 



ts two common off-the-shelf applications programs and 
lr respective correct modes. 



te — Many gam 



nclude graphics and are started by booting 
directly from the game diskette. Since you cannot enter the MODE 
situation, the computer should be configured to 
lor/graphics mode (see "Power-Up Display Mode" 



power-up 
in Chapt 



2). 



Table 3- 

Program 

WordStar 



Common Applicatio; 
Typical Mode 

MODE MONO 



i Program Modes 

Comments 

MODE C080 may be required, 
depending on how the program 
was installed. 

Install Lotus 1-2-3 for- the 
color/graphios mode only. 



HIGH-RESOLUTION MODES 

IlcaUons packages based nn t-h* .^iJiZZ _ ._ r ® at ? new 



applications packages based 
screen capabilit" 
information. 



subsystem's enhanced 
ual for complete 



:: 

*** 

ft * 



1 UTILITY PROGRAMS 



Overview 



Loading the Utility Programs 

Running the Utility Programs.. 

The CLEAR Utility 

The SAVER Utility... 

The FONT Utility. . . 

The SCREEN Utility ....',..'/. 

Memory-Resident Programs 

Load Commands 



OVERVIEW 

™ J ° aM) ' » ou need '» l°»a the utility programs into your 

o Clear the display 

o Turn the screen saver featu 

o Select the primary or alter: 

lect the display mode from a f choi 



e on or off 
ite font 
a range of 



utJfrrJ ' nrt ™ 8 n y ^ leCt a di5 P la y "Ode with the SCREEN 

utility, normally you select one of the three standard 
Mnf£ la L^ deS Wlth the MS-DOS MODE utility commands (MODE 
HOMO. MODE COHO, and MODE C080). wmnanas inuuh 

LOADING THE UTILITY PROGRAMS 

First, make a backup copy of the utility program files on a soar* 

JJ! four .M»l' l03d ^ PrOBramS i"^your g comp, t er by copying 
all four utility programs into any directory that's convenient 
(for example, on your hard disk's utility directory, if your 
computer ha, a hard disk). When you have done this you can run 
the utility programs, whose filenames follow: 



CLEAR.EXE 

FONT. EXE 



SCREEN.EXE 
SAVER.EXE 



'4 
'4 

4 

'4 
4 

t * 
*.* 
t » 

i * 
* * 



RUNNING THE UTILITY PROGRAMS 



error in the entry, the subsystem 



This section des 

utilities and ejplains how to run them. 

Note — If you make 
prompts you 

Bad command or file name 
"^RETURN Soy" 6 " 3 ' ' i "'' 1 '' '''' ty '" ! ""' 00 "" and and ° r °" « 

The CLEAR Utility 

Purpose The CLEAR utility clears the entire screen, regardless 
of its line-and-column configuration, whereaa the CLS 
command clears only the first 25 lines and 80 columns. 
ir you have selected a 50-line or 160-coluran screen 
you must run this utility. 

Note— CLEAR also returns the cursor to the upc.? 
corner of the screen and displays the operating system 
prompt . 



Execution Enter (i 



and displays the 



The SAVER utility 

Purp„e The Saver tlllt is a „„ ory . reslcl<(ot 

'Memory-Resident Programs" in this chapter) This 
utility prolongs the life of the screen's phosphor bv 
IZcllL rL"" ""Pi 3 ' "•"■• 'he computer has been 
L"The"efault s.^gf """""• ° f ■"""" <" »'»"'« 

"n'ooc;;'"'!?"^""^ """"" ■?»°'-y--«iuent programs 
HI be is.d H=PP«ns, only one of the programs 

When SAVES turns off the display, no data is lost You 
keJ is'h^r V" d " pa » y "' Passing =ny key. The ' SHIFT 
Key is best because it doesn't affect your data. 

If you set the SAVER utility to OFF, the screen 
continues to display data indefinitely. 

KE£ you faI1 to •° ter a ~- «»"». «» T.t« 

Invalid parameter. Type 'SAVER HELP' for help. 

The following examples show you how to execute four 
commands with the SAVER utility. 

Execution To display the help screen, enter 
saver help 

The system displays 



SAVER Version 12-02-85 

|«^iS™beH£™-r 

minutes. To turn the display on again, press th . ahirt 
Use the following commands: 



SAVER HELP 
SAVER STATUS 



(display this help Message) 
(display current screen saver 
status) 



SAFER n7 ll^ 3Creen 33Ver ° rf> 

*"" (turn screen saver on) 

SAVES nnnn.nn (turn screen saver on, and set 
saver ti«e to nnnn.nn minutes) 

Note— The utility load command SAVER LOAD does not 
thTs af ; h a n pt t e h ;., helP 3Creen " (See " L »« C««""-- M in 



Execution To find out the status of the saver utility, enter 
saver status 

The system displays 



Screen saver 13 now on. 

The display will be turned off after 

minutes of inactivity. 



10 



SAVER commands display similar messages. 






a To set the screen saver to 

(12 minutes and 30 seconds), 



off after 12.5 minutes 



saver 

systen 



12.5 

displays 



Screen saver i3 now on. 

The display will be turned off after 12.5 

minutes of inactivity. 



i 10 set the screen saver to turn off after 2 
enter 

saver 2 

The system displays 

Screen saver is now on. 

The display will be turned off after 2 

minutes of inactivity. 



The FONT Utility 



The FONT utility selects eithe 
alternate font, if one has bee 

(as explained in the P. 

select only one font for the 



the primary font or an 
created for your systei 
rammer's Manual), You can 



reen at any time. 



If your system doesn't contain an alternate font, the 
screen always displays the default font. 

The following shows you how to execute three 
commands with the FONT utility. 



Execution To select a font, enter 
font or font help 
The system displays 



rones ror tbe alphanumeric display. 
Use the following commands: 



FONT 
FONT 1 

If you enter 

font 
the system displays 

Font selected. 

If you enter 

font 1 
the system displays 

Font 1 selected. 



(the default font) 
(the alternate font) 



tj 



The SCREEN Utility 



The SCREEN utility is memory- resident program (see 

Memory-Resident Programs" in this chapter). With this 
utility, you can select the display mode for your 
application programs, as described in "Standard IBM PC- 
Compatible Display Modes" in Chapter 1. The following 
list summarizes some things you should keep in mind 
when running the SCREEN utility: 

o Normally you select one of the three standard 
display modes with the MS-DOS MODE utility 
commands (MODE MONO, MODE COllO, and MODE C080) 
Although the SCREEN utility program allows 
you to make the same selection, you would usually 
run this utility only to select one of the high- 
resolution text (alphanumeric) modes available for 
special application programs that require special 
drivers. (See the Programmer's Manual .) 

o IBM PC-compatible programs will run in the high- 
resolution modes only if adapted by a programmer 
or software vendor. (See "High-Resolution Modes" 
in this Chapter 3.) 

o Accidentally running a program in the wrong mode 
(causing "garbage" or some other irregularity to 
appear on the display) harms nothing. In fact, 
you may need to try display modes through trial 
and error to find the correct one for your 
program. 



Nearly a 
own disp 

select 


1 1 games u 
lay graph 
othing. 


ill a 
c mod 


Jtomatically sel 
es. You probabl 


ect 
y n 


eed to 


ion--The 


SCREEN ut 


ility 


will 


not work w 


Lth 


ANSI. SYS 



Thn following examples show you ho. 
commands with the SCREEN lit] 

Execution To see what choices ere ayall.hle, em 



Note--If don't enter a parameter, the system prompts: 

Invalid parameter. Type 'SCREEH HELP- for help. 

The system displays 

SCREEN Version 12-02-85 

This program selects a display mode for the High 
Resolution Display. 

The3e commands display information - 

SCREEN HELP (display this help message) 
SCREEH STATUS (display currently selected mode) 

The3e commands select PC screen modes for standard software- 
SCBEEH HOMO (80 COl x 25 lines monochrome mod.) 

ic.il. rffi iK "} * 25 "°" «»l--/,r.phle» mode) 
SCREEH COW HO col x 25 lines color/graphics mode) 



SCREEH 80 x 25 (80 columns and 25 lines) 

SCREEH 80 x 50 (80 columns and 50 lines) 

SCREEH 160 x 25 (160 columns and 25 lines) 

SCREEH 160 x 50 (160 columns and 50 lines) 

SCREEH 25 (25 llnea, don't change columns) 

SCREEH 50 (50 lines, don't change columns) 

SCREEN 80 (80 columns, don't change lines) 

SCREEN 160 (160 columns, don't change lines) 



Note — The utility load command SCREEN LOAD does not 
appear on the help screen. (See "Load Commands" in 
this chapter.) 

Caution — Interactions between memory-resident programs 
can occur. If this happens, only one of the programs 
can be used. (See "Memory-Resident Programs" in this 
chapter. ) 



Execution To run 

adapter. 



that's written for a monochrome 



screen mono 
The system displays 

80 x 25 monochrome mode selected. 



n To run an application 
co lor /graphics adapter 
enter 



The system displays 

80 x 25 color/graphics mode selected. 
The other options display similar messages. 



MEMORY-RESIDENT PROGRAMS 

When you enter commands for the CI..-; 
utilities simply perform their funol 
the command. In oontrai 
memory-resident programs, 1. 1. 
system, where they perform theli 
example, the SAVER utility 13 always eounl 
in preparation to turn- 
Many programs are memory resident. For example, de 
organizer programs, such as Sidekick, are men 

programs. By their nature, however, memory-resident programs 
sometimes interact and interfere wit , and problems 

"iay arise if you have more than one memory-resident prog 
1 your system. 



load 



The SAVER and SCREEN utilities will normally avoid unwanted 
interaction with other memory-resident programs if they are 
loaded la3t (see "Load Commands" below). 



Caution — If your niemory-r* 
the programs can be used. 



nteraot, only 1 



LOAD COMMANDS 

Two utility load commands, SAVER LOAD and SCREEN LOAD, do not 
appear on their respective help screens. 

In order to avoid memory-resident interactions problems, load the 
SAVER and SCREEN utilities last into your AUTOEXEC.BAT file, 
using the SAVER LOAD and SCREEN LOAD commands. 



APPENDIX A SPECIFICATIONS 



;; 



OPERATING MODES 
Alphanumeric 
Character Seta: 

Mode Switching: 



Hardware generated 

Two seta of 256 characters each 



witchable betw 



Via aoftwar 



IB M monochrome 



olumna, 2'. 



40 columns, 25 lines 

80 columns, 50 lines 
160 columns, 25 lines 



Mta 



v-rMtsm 



Graphics 

Type: 

Mode Switching: 

Modes: 



MONITOR 

Dimensions 



CRT 
Display: 



Bit mapped 
Automatic 



f ■ 

IBM color 320 x 200 (4 x 4 pixels/graphic dot) * * 
640 x 200 (2x4 pixels/graphic dot) ^^X 

" at ive high - 640 x 400 (2x2 pixels/graphic dot) 
resolution 1280 x 400 (1x2 
1280 x 800 (1 pix 



pixeis/graphic dot) _ _ 
2 pixels/graphic dot) ^--jji 
xel/graphic dot) — . &. 



Blink, reverse, 
low intensity 



1 /graph 
ormal, high 



14.37 in 13.58 in 11.89 in 
(365mm) (345mm) (302mm) 

Net 24.9 lb (11.3 kg) 
Shipping 27.9 lb (12.7 kg) 

Tilt + 25 to -6.5 degrees 
Swivel + 125 degrees 



Diagonal 15 in (38lmm) 
Horizontal 10.1 in (256mi 
Vertical 7.6 in (192mm) 

Dark nonglare 



I i 



Phosphor: White (P171) 

Horizontal 32 kHz 
Scan Rate: 

Vertical Refresh: 69.4 Hz (interlaced) 

Video Bandwidth: 50 MHz 

DISPLAY ADAPTER CARD 

Type: Full size, single slot 



Connector: 


t<;oh dynamic nan 

9-pin industry standard 


Character 
Generator: 


Two full character sets {256 characters/set) 


CABLES 


6-foot power cord 
Video cable 


ENVIRONMENTAL 


REQUIREMENTS 


Temperature: 


Ambient 10° to 350 C 
(50° to 95° F) 




Nonoperating -30° to 60° C 

(-30O to 140° F) 


Humidity: 


20$ to 60$ (noncondensing) 


Altitude: 


Operating to 10,000 ft 
Nonoperating to 40,000 ft 




A-3 



Line Voltage 
and Frequency: 

Power Conaunpti 

Fuse: 



Standard 110 VAC, 60 Hz 
Optional 220 VAC, 50 Hz 

50 watts 

2.0 amp, 250 volt, fast bio 

EMI 

FCC Class A 



WY-1 100-30 Pedestal Base 



Adapter card (see DiapL 

adapter card) 
Alphanumeric display 

character cells, t-3 

column width, 1-3 

lines, 1-3 
Altitude requirements, 
ANSI. SYS, 3-5, 4-8 
Applications programs 

common, 3-5 

first use, 3-2 

running, 3-2 

setting modes, 3-2 



ightness, 2-6, 2-7, 2-8 
ilt-in display circuitry, 



CfiT 

display, A-2 
glass, A-2 
horizontal scan ral ■ 
phosphor, A-2 
specifications, A-2 
vertical refresh, A-2 
video bandwidth, A-2 



Display adapter card, 2-8 
Installation, 2-5 

settings, 2-3 

preparation , 
specifications, A-3 

Display circuitry, 2-3 

Display mode 
choosing, 3-3 
for typical users, 3-2 
high-resolution, 1-5 
IBM-PC compatible, 1-5, 



Cables, 2-5, 2-8, A-3 


1-6 


CLEAR utility, 4-3 


information, 3-4 


Computer 


overriding, 3-2 


built-in display 




circuitry, 2-3 


E 


jumper settings, 2-3 


Environmental requirements 


power-up, 2-5 


A-3 


serial ports, 1-2 




SETUP utility, 2-5 





FONT utility, 4-6 
Fonts, 1-3 
Frequency, A-4 
Fuse, A-4, 2-9 



Games, 1-4 , 3-5 
Graphic dot, 1-4 

Graphics subsystem 
character sets, A 
characteristics si 
1-7 

ription, 1-2 



i r o n : 



ntal 



requirements, A-3 
features, 1-3 
installation, 2-2 
mode switching, A-1, A-2 
operating modes, A-1, A-2 
operation, 2-7 
option, A-1 
power, A-4 

regulatory approvals, A-4 
screen attributes, A-2 
specifications, A-1 , A-2 
troubleshooting, 2-8 
unpacking, 2-2 
with games, 3-5 
Graphics subsystem display 
compared to standard, 1-2, 

1-3 
superior resolution, 1-2, 

1-3 
Graphics subsystem monitor 
clearance, 2-5 
dimensions, A-2 



Graphics subsystem monitor 
(continued) 
installation, 2-5, 2-6 
movement, A-2 
specifications, A-2 
tilting and turning, 2-6, 

2-7 
weight, A-2 



High-resolution 

color /graphics display, 

1-3 
custom packages, 3-6 
display modes, 1-6 
modes, 3-6 
pixels/character cell , 

1_!|, i_5, 1-6 
pixels/graphic dot, 1-4, 

1-5, 1-6 
Humidity requirements, A-3 

I 

IBM PC 

compatibility, 1-3 

compatible display modes, 



Jumper settings 

for one monitor, 2-3 
for more than one mon 
2-3 

Jumper location, 2-4 



Line Voltage, A-4 
LOAD commands, 1-5, «-io 
4-11 



Memory-resident programs 

interactions, 4-1 , 
4-11 

SAVER utility, 4-4, 4-11 

SCREEN utility, 4-10, 4-11 
Mode switching, 1-3 
Monochrome display, 1-3 
MS-DOS, 2-8 
MS-DOS MODE commands, 3-2, 

3-3, 4-2, 4-8 



ON/OFF switch, 2-6, 2-7, 2-8 
Operator controls 

brightness thumbwheel, 
2-6, 2-7, 2-8 

ON/OFF switch, 2-6, 2-7, 



consumption, A-4 
requirements, A-4 

Power cord, 2-5, 2-7, 2-8 
A-3 

Power-up display mode 
configuring, 2-5 
setting switches, 2-5 



SAVER LOAD c: 

Screen attrlfcn 

SCREEN LOAD command, 

4-11 
Screen saver 

programs) 

SCREEN utility, 3-3, 3-4, 

Switch settings, 2-8 



Temperature requirements, 

A-3 
Troubleshooting, 2-8, 3-« 

U 

Utility programs, 1-2, 2-8 

CLEAR, 4-3 
FONT, 4-6 

LOAD commands, «-11 
loading, 4-2 
overview, 4-2 
running, 4-3 
SAVER, 1-3, 4-4 
SCREEN, 3-3. 3-4, 4-8 



Regulatory approvals, A- 1 
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The 



phics subsystem', display adapter emulates IBB 

lodes, and provides an additional si, 

modes of Its own. This »uide .I,-. 



and color/graphics mod._, 
resolution graphics modes 
information yoi 
emulate thi 
resolution modes. 
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1 PROGRAMMING INTRODUCTION 



Display Modes 

Compatible Devices 

I/O Ports 

Display Memory 

Pixel Displays 



DISPLAY MODES 

The High-Resolution Display Adapter can operate in a number of 
different display modes. The Display Adapter is compatible with 
both the IBM Monochrome and Color/Graphics Display Adapters, and 
provides monochrome and color/graphics emulation modes to work 
with most applications for the IBM PC, IBM XT, IBM AT, or 
compatibles. 

In addition, the adapter works with the monitor to provide six 
native high-resolution graphics modes. You can write programs 
eptionally detailed displays. 



which create 



The monitor runs at all times at 1280 x 800 video dots. Each 
pixel is composed of one or more video dots. The lower 
resolution modes are done internally by doubling or quadrupling 



A summary of the available display i 

Table 1-1 Available Display Modes 

Alpha 
Display Mode Cols x Row; 

IBM Emulation Modes 

IBM Monochrome 80 x 25 

IBM Color/Graphics HO x 25 

IBM Color/Graphics 80 x 25 

IBM Color/Graphics 
IBM Color/Graphics 



in Table 1-1. 
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Display Mode 

Native Graphic Modes 

Gray Scale 
Gray Scale 
Gray Scale 

Black and White 
Black and White 
Black and White 



6U0 x 400 

6H0 x 800 

640 x 400 

1280 x 400 

1280 x 800 



Native Alpha Modes Supported By Extended Bios 

Black and White 80 x 25 

Black and White 80 x 50 

Black and White 160 x 25 
Black and White 160 x 50 



COMPATIBLE DEVICES 



or other similar devices wil 1 
i hooked up correctly to a standard serial 

not included on the adapter). Light pens, 
rted. 



I/O PORTS 

The display adapter has three sets of I/O ports: IBM monochrome 
emulation ports, IBM color/graphics emulation ports, and native 
high-resolution ports. The addresses of these ports are listed 
in Table 1-2. 



Table 1-2 I/O Port Map 
I/O Address Function 



IBM Monochrome Por 
IBM Color/Graphics 
Native High Resolu 



3BOH-3BFH 
3DOH-3DCH 
3DDH-3DFH 

DISPLAY MEHORT 



The display adapter responds 
addresses shown in Table 1-3. 



Table 1-3 Memory Map 



Read/Write 
Read/Write 
Write Only 



any of the thr 



A0000H - AFFFFri 
B0000H - B3FFFH 
B8000H - BBFFFH 



Native High-Resolution Display Memory 
IBM Monochrome Display Memory 
IBM Color/Graphics Display Memory 



The IBM memory ranges are always active (unless disabled 
jumpers - see the User's Guide ), but the native memory ra 
active only when one of the native modes is selected. 



Note — The adapter neither initial 
memory when changing display modi 
reinitialize the display memory i 



preserves display 
efore, your program 
ne it selects a new 
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A 1 



mo 



To 



te that the same physical memory ..- i :■■ . ■ -all 
odes of the display adapter. Therefore do t. 
ochrome or color/graphics display memory wr, 
play mode, unless you immediately reprograra I 
the new display mode. 



PIXEL DISPLAYS 

When the display adapter is In a black-an: 

bit mask can set any pixel on the screen as eithei 

Table 1-1 shows how the eight bits of each I ■« mode a 

are displayed as eight consecutive pixels, with the moat 

significant bit appearing on the left and the leas 

bit on the right. 



Table 1-(| Bit Scheme for Black and White Mode; 



Pixel Displayed 



xOOOOOOOB 


Left-most 


OxOOOOOOB 




OOxOOOOOB 




OOOxOOOOB 




OOOOxOOOB 




OOOOOxOOB 




OOOOOOxOB 




OOOOOOOxB 


Right-most 


where x = 


3, pixel is off (black) 




, pixel is normal inte 


When the d 


splay adapter is in a 


scale, the 


horizontal resolution 


halved, si 


nee the bit controlling 


be include 


d in the bit mask. 



graphics mode which uses a gray 
for the screen is effectively 
the intensity of the pixel must 



Table 1-5 shows how the eight bits of each byte 
modes are displayed as four consecutive pixels 
Significant bits appearing on the left and the 
bits on the Pi ; 



Table 1-5 Bit Scheme for Gray Scale Modes 
Bit Mask Pixel Displayed 

Left-most 



for gray sea 1 
with the most 
.east signific 



xxOOOOOOB 
OOxxOOOOB 
OOOOxxOOB 
OOOOOOxxB 

where xx : 



Right-most 

00, pixel is off (black) 

01, pixel is half-intensity white 
tO, pixel is normal intensity white 
11, pixel is high-intensity white 



t * 



2 PROGRAMMING NATIVE HIGH-RESOLOTIOJf GRAPHII 



Selecting a Native High-Resolution Graphics Mode.. 

Writing to the Nati ■ 
Initializing the Na! 

Programming Native 8/W 1280 x 800 Mode 
or Gray Scale 6'40 x 800 Mode 

The Modes 

The Memory Scheme .'.'..', 

Programming Native B/W 1280 x 100 Mode 

or Gray Scale 610 x 100 Mode 

The Modes 

The Memory Scheme 

Programming Native B/H 610 x 100 Mode 

or Gray Scale 320 x 100 Mode 

The Modes 

The Memory Scheme ...."! 2-10 

Displaying Different Pages 2-10 



SELECTING A NATIVE HIGH-RESOLUTION GRAPHICS MODE 

supports six native high-resoluti. 



The display adapte: 
modes, as follows: 



Black and White 

1280 x 800 
1280 x 400 
600 x 400 



640 x 800 
640 x 400 
320 x 400 



These modes cannot be disabled through jurape 

You select and initialize one of the high-res 
modes by instructing your program to: 

o Write a particular value to the Nativ 

o Initialize the Native Screen Start Lo 

Table 2-1 shows the I/O Map for these port 



Control Port, 
and High Ports 



Table 2-1 Native High-Resolution Graphic 

Address Function 

Native Screen Start Low Port 
Native Screen Start High Port 
3DFH Native Control Port 

The following sections provide the values 
programming these ports. 



Modes I/O Map 

Type 

Write Only 
Write Only 
Write Only 

and the details ft 



* * 
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Writing to the Native Control Port 

The Native Control Port located at address 3DFH scle 
high-resolution graphics mode and enables or disable 
display, a3 shown in Figure 2-1. 



FigL 

Bit 



re 2-1 Native Control Port 3DFH (Write Only 

7 6 5 4 3 2 10 



+--> Select Read bank": 

*--> Select Write bank*: 
1 
+ — > Reserved, must be 

-> Enable/Disable Display: = D 



♦ — > Select High-Resolution Mode: 

000 = B/W 640 x 400 001 = Gray 320 x 400 

010 = B/W 1280 x UO0 011 = Gray 640 x 400 

100 = B/W 1280 x 800 101 = Gray 640 x 800 

110 = Reserved m = Reserved 

+— > Reserved, must be 1 

e Select Bank switches are only valid In B/W 1280 x 800 and 
Scale 640 x 800 modes. The bank selection is described in 
detail in the section describing those modes in this chapter 



S»°r™H£-- susses =— 

Initializing the Native Screen Start Porta 



B/W 1280 x 800 or Gray Scale 640 x 800 

Value = ((Scan Line) div 2) « 40 

or 
Value = Address div 4 » 40 

B/W 1280 x 400 or Gray Scale 640 x 400 

Value = Scan Line • 40 

Value = Address div 4 

B/W 640 x 400 or Gray Scale 320 x 400 

Value = Scan Line * 20 

Or 
Value = Address div 4 



TO) For All Nativ 
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PROGRAMMING NATIVE B/W 1280 X 800 MODE 0B CRAY SCALE 6*0 X 800 
The Mode3 

In these modes, all of the 128K bytes of display merocry 

of ?280 hor 1? Vt it i er 2 Si"* a " d WhUe diSpla ^ with » ™»"«tto» 
o 12H0 horizontal and 800 vertical pixels, or a gray scale 
display with a resolution of 640 horizontal and 800 ve^ 
T^h?; 3 ?' i*° s f^ ect these modes, you write one of the values in 
Table 2-3 to the native control port (as expla" 
the Native Control Port"). 



lained in "Writing to 



Table 2-3 Native Control Port Values - Black and White 1280 i 
800, Gray Scale 640 x 800 Modes 

Hex Binary Function 

C8 11001000 Enable Display B/W 1280 X 

Even Bank 
CB 11001011 Enable Display B/W 1280 x 

Bank 
CO 11000000 Disable Display B/W 1280 

Even Bank 
D8 11011000 Enable Display Gray Scale 640 x 800 Mode, 

Read/Write Even Bank 
DB 11011011 Enable Display Gray Scale 640 x 800 Mode. 

Read/Write Odd Bank 
DO 11010000 Disable Display Gray 640 x 800 Mode, Read/Write 



600 Mode, Read/Write 
800 Mode, Read/Write Odd 
800 Mode, Read/Write 



When you enter this mode, you should also Initialize both the 
native low screen start port (at 3DDH) and the native hieh screen 
start port (at 3DEH) to zero. Subsequently, if you want to use 
those si^rppn i(-ar-t n*~t * t_ ~»_-ii .. ' J u uae 



those screen start ports to scroll the screen"" yVu" can" : 
values to them. Compute the values for 
Tabl« "- 



; ports as shown : 



Tpr), 6 Vnn N / Uve , Scree ° Start 'aluea (Base 10) 
1260 x 800, Gray Scale 640 x 800 Modes 

Value = ((Scan Line) div 2) * 40 

Value = Address div 4 » 40 



Black and White 



The Memory Scheme 

zne memory address „#, 
only 6«K bytes from A00O0H throu 
these modes is divided into two bi 
the even scan lines, and the odd b 
lines. There are separate bank se 
port for reading and writing to ma 
more efficient. 



native display modes is 
igh AFFFFH, the display memory 
The even bank contains 
ntains the odd scan 
■its in the native cont 
■een-to-screen copying 



Table 2-5 shows the memory scheme for these modes. Each scan 
line uses 160 (A0 hex) bytes of display memory. The first byte 
of each scan line is displayed on the left, and the last byte is 
displayed on the right. y 



* » 

* m 

* 9 

* « 



Table 2-5 Memory Scheme , 
640 x 800 Modes 



796 
797 
798 
799 



Black and White 1780 : 



First Byte 


Last B 


A0000H 


A0n9FH 


AOOOOH 




A00A0H 








■ 


A01DFH 


A0140H 


A01DFH 


AF8C0H 




AF8C0H 




AF960H 




AF960H 


AF9FFH 



PROGRAMMING NATIVE B/W 1280 X 400 MODE OR GRAr SCALE 640 X 400 



inese modes provide high-resolution graphics modes 
single bank of memory. You select these modes bv h 
values in Table 2-6 to the native control port. 



Table 2-6 Native Control Port Valu 
400, Gray Scale 640 x 400 Modes 



i - Black and White 1280 x 



10101000 Enable Display B/W 1280 X 400 Mode 

10100000 Disable Display B/W 1280 x 400 Mode 

10111000 Enable Display Gray Scale 640 x 400 Mode 

10110000 Disable Display Gray Scale 640 x 400 Mode 



When you enter this mode, you should also initialize both the 
native low screen start port (at 3DDH) and the native high sort 
start port (at 3DEH) to zero. Subsequently, if you want to us 
those screen start ports to scroll the screen, you can write 
values to them. Compute the values for the ports as shown in 
Table 2-7. 



Table 2-7 Native Screen Start Values (B 
1280 x 400, Gray Scale 6»10 x 100 Modes 



Value = Scan 
or 

Value = Addr 



Black and White 



The Memory Scheme 

Since only 64K bytes of display memory are needed for these 
modes, the display memory is contained in a single bank. There 
are 160 (A0 Hex) bytes of memory for eacf 
scheme for these modes is shown in Table 



scan 



The mem 



Table 2-8 Memory Scheme 
610 x 400 Modes 



Black and White 1280 x 400, Cray Scale 



A009FH 
A013FH 



398 
399 



AF8C0H 
AF960H 



I 9 



PROGRAMMING NATIVE B/W 610 X 400 MODE OR GRAY SCALE 320 X 100 
MODE 

The Mode?; 

These modes support two separate pages of display 
can be used for animation or fast screen updates, 
these modes by writing the values in Table 2-9 to the " 
control port. 



Table 2-9 Native Control Port Valu 
100, Gray Scale 320 x 100 Modes 



lack and White 640 % 



88 10001000 Enable Display B/W 640 x 400 Mode 
80 10000000 Disable Display B/W 640 X 400 Mode 

98 10011000 Enable Display Gray Scale 320 x 400 Mode 
90 10010000 Disable Display Gray Scale 320 x 400 Mode 

When you enter this mode, you should also initialize both the 
native low screen start port (at 3DDH) and the native high 
screen start port (at 3DEH) to zero. Subsequently, if you want 
to use those screen start ports to scroll the screen, you can 
write values to them. Compute the values for the ports as shown 
in Table 2-10. 

Table 2-10 Native Screen Start Values (Base 10) - Black and 
White 640 x 100, Gray Scale 320 x 400 Modes 

Value = scan line * 20 

Value = address div 4 



The Me«ory Scheae 

Since these modes require only 32K bytes of display memory, 
the display memory is completely contained in a single bank 



There are 80 (50 Hex) bytes of memory for each s 
memory scheme for these modes is shown in Table 



2-11. 



line 



The 



Table 2-11 Memory Scheme - Black and Whi 
320 x 400 Modes 



610 x 400, Gray Scale 
t Byte 



AO00OH 
A0050H 
flOOAOH 



DISPLAYING DIFFERENT PAGES 

These modes support two dis| 
the same bank at different ; 
write to the native screen 
pages. 



Memory Range 



A001FH 
A009FH 
AOOEFH 



Both pages 
Table 2-12 
iters to disp 



610 x 
Star 



400, Gray Scale 
. Low 



V 
V 

6 * 

* * 



3 PROGRAMMING IBM MONOCHROME EMULATION MODE 



Selecting This Mode 

Writing to CRT Control Port 1 

Initializing the 6815 CRT Controller Registers 

Programning Display Menory 



SELECTING THIS MODE 

When this mode Is selected, the display adapter emulates the 
IBM Monochrome Display Adapter. 

Note — If the MONO jumper is 3et to the OFF position, the card 
will not respond to any monochrome I/O or memory accesses. 

The adapter also supports four memory pages of 80 x 25 
characters, an enhancement over the IBM Monochrome Display 
Adapter, which supports only a single memory page. 

Note — If you write a program which uses more than one page of 
memory, the program will not run on a standard IBM monochrome 
display. 

You select this mode by 

o Writing to CRT Control Port 1. 

o Initializing the 6815 CRT Controller Registers R0-R15. 

You nay write to these ports in any order. 



WRITING TO CRT CONTROL PORT 1 

CRT Control Port 1, located at 
monochrome emulation mode and i 
shown in Figure 3-1. 



ets IBM 
the display, 



E * 



♦ — > Hlgh-P< 
! ! (ignored) . 

; ! + — > Not used. 
! *--> Not used. 

♦--> Enable/Disable Display: = Disable 
i s Enable 
♦ — > Not used. 

Indicates Character Attribute, Bit 7 is: 

= High-Intensity 

1 = Blinking 



To select the mode and enable or disable the display, you write 
one of the values in Table 3-1 to CRT Control Port 1. 

Table 3-1 CHT Control Port 1 - Monochrome Emulation Values 

Hex Binary Function 

29 00101001 Select 80 x 25 Alphanumeric 
21 00100001 Disable Display 

You may also check display controller status by reading the CRT 
status port at 3BAH, as shown in Figure 3-2. 



*> a 



Figure 3-2 CRT Status Port 3BAH (Read Only) - Monochrome 
Emulation 



+ — > Horizontal Sync: = Not Active 
1 = Active 
+ — > Reserved 

— > Reserved 

+ — > Black/White Video Dot Stream 

INITIALIZING THE 6845 CRT CONTROLLER REGISTERS 

To ensure that monochrome emulation mode operates normally, you 
must initialize registers R0-R15 of the 6845 CRT Controller. 
Initialize the registers by 

1. Writing the register number to the 6815 Index Register 
C3BHH). 

2. Writing the register value to the 6845 Data Register (3B5H). 
Table 3-2 shows the values to properly initialize these 



* » 

6 * 



Table 3-2 6845 Registers - Honocbr 

Register Function 

RO Horizontal Total 

Rl Horizontal Displayed 

R2 Horizontal Sync Position 

R3 Horizontal Sync Width 

R4 Vertical Total 

R5 Vertical Total Adjust 

R6 Vertical Displayed 

B7 Vertical Sync Position 

R8 Interlace Mode 

R9 Maximum Scan Line 

RIO Cursor Start 

Rl 1 Cursor End 

R12 Start Address (H) 

R i 3 Start Address (L) 
(H) 



Cur 



.or (L) 



Type 

Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Head/Write 
Read/Write 
Read/Write 
Read/Write 






PROGRAMMING DISPLAY MEMORY 

In IBM Monochrome Emulation Mode, there are 16K bytes of display 
memory located at addresses B0O0OH-B3PFFH. This display memory 
supports four screens organized as 80 columns by 25 rows. Each 
character is represented by one byte for the character code 
followed by one byte for the attribute, with the character codes 
at even addresses and the attributes at odd addresses. 

The Display Adapter supports 256 different characters contained 
in ROM The attribute for each character is contained in the byte 
following the character. The attributes are shown in Table 3-3- 



Table 3-3 Character Attributes - Monochrom 

Hex Binary Attributes 

00 00000000 Non-Display 

01 00000001 Underline 
07 00000111 Normal 

70 01110000 Reverse Video 

09 00001001 Underline, High Intensity 

81 10000001 Underline, Blinking 

89 10001001 Underline, High Intensity, 

OF 00001111 Normal, High Intensity 

87 10000111 Normal, Blinking 

8F 10001111 Normal, High Intensity, Bli 

1110000 Reverse Video, Blinking 



PC 

The monochrome display memory can always be read or written 
[unless disabled by the MONO jumper), even while the native 
display adapter is in another mode. Unlike I/O ports, however, 
the act of reading or writing display memory does not change the 
state of the screen. This allows programs to clear display 
memory before reprogramraing the 1/0 registers for a new display 
mode. 

Caution — The same physical memory : 
of the display adapter. Therefore, 
graphics display memory while in mo 
unless you immediately reprogram th 
display mode. 



PROGRAMMING IBM COLOR/GRAPHICS EMULATION MODE; 



Selecting These Modes 

Writing to the Mode Control Register 

Initializing the 6845 CRT Controller Registers 

Programming the Display Meaory i|_g 

Alphanumeric Modes. . ' ' " u.g 

Graphics Modes 



SELECTING THESE MODES 

When any of these modes are selected, the display adapter 
emulates the IBM Color/Graphics Display Adapter. 

Note — If the COLOR jumper on the display adapter is set to the 
OFF position, the monitor will not respond to any color/graphics 
I/O or memory accesses. 

You select one of these color/graphics modes by instructing your 



o Initialize Registers H0-R15 of the 6815 CRT Controller. 

You may write to these ports in any order. The details of these 
write operations are detailed in the following sections. 

Caution — If a program reads or writes color/graphics registers 
while in the monochrome or native modes, the screen is left in 
an undefined state until the color/graphics registers have been 
completely re-initialized. 



WRITING TO THE MODE CONTROL REGISTER 

The Mode Control Register, located at address 3D8H, selects the 
IBM color/graphics emulation mode and enables or disables the 
display, as shown in Figure 4-1. 



Figure 1-1 Mode Control Register 3D8H (Write Only) 
Color/Graphics Emulation 



+ — > Select Graphics or 
80-column Alphanum 

= Graphics or 
UO-COlumn alphanumeric 

1 = 80-column alphanumeric 

+ — > Select Alphanumeric/Graphics: 

= Alpham.rrr 

1 = Graphics 



+ — > Ignored 

*--> Enable/Disable Display: = Disable 

1 = Enable 
Select Alphanumeric/Graphics: 

= Alphanumeric or 320 x 200 Graphics 

1 = 610 x 200 Black and White Graphics 



Set Bit 7 of Character Attribute: 

; High-Intensity 

1 = Blinking 



elect the mode and enable or disable the display, you write 
of the values in Table 1-1 to the Mode Control Register. 



5.^,., Bode Control Reelster _ Color/Oraphios &uimim 

Function 

Select HO x 25 Alphanumeric 

Disable Display 6«0 x 200 Graphics 
Sum^ """' " e8 " t <"' 3DAH (Pead only) _ Color/Graphics 



flex 


Binary 


2C 


00101100 


21 


00100100 


2D 


00101 101 


25 


00100101 


0E 


00001110 


06 


00000110 


IE 


00011110 


16 


000101 10 



* — > Enable/Disable Display: 
Light -Pen Trigger" 
— > Light-Pen Switch* 
■*---> Vertical Sync: = Not Active 



"Since a liuhh.non c. ,. 

Statu, Pegf," r Pe a"™ a ,;:' TfoZlH', ""' ' "" J <"• '". 



IHITIALIZIKO THE 6845 CRT COHTBOLLER REGISTERS 

lust^MMll" °° l °r"™m™ -odea operate nor.aljT^M 

initialize the registers by 

K ?3D«H)f ^ regl3ter nu " b <"- to ^e 6S 

?■ Writing the register value to the 6815 Data Regis- 

regi^terf 3h ° WS "* v * law to P™**' thm 



Table «-2 681(5 Registe: 



Color/Graphics Emulatlo 



Reg. Function 



Hori 

Hori 

Hori 

Horiz 

Vert 

Vert 

Vert 



irti 



Ints 



Start 
Curso 



:ontal Total 
lontal Displayed 
;ontal Sync Position 

ital Sync Width 
cal Total 
cal Total Adjust 
cal Displayed 
sal Sync Position 
ace Mode 
im Scan Line 
■ Start 
' End 

Address (H) 
Address (L) 
(H) 
(L) 



Type 

Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Write Only 
Read/Write 
Pead/Wrlte 
Read/Write 
Read/Write 



10x25 


80x25 


Graphl 


Alpha 


Alpha 


Nodes 


38H 


71H 


38H 


2SH 


50H 


28H 


2DH 


5AH 


2DH 


0AH 


0AH 


0AH 


1FH 


IFH 


7HI 


06H 


06H 


06K 


19H 


19H 


6UH 


1CH 


1CH 


70H 


02 H 


02H 


02H 


07H 


07H 


01H 


06H 


06H 


06 H 


07H 


07H 


07H 



PROGRAMMING THE DISPLAY MEMORY 

In the Color/Graphics Emulation Modes, 16K bytes of display 
memory are located at addresses B8000H-BBFFFH. This memory is 
used for any display mode selected by the Mode Control Register. 

The color/graphics display memory can always be read or written 
disabled by the COLOR jumper), even while the display 

Unlike I/O ports, however, reading 
memory does not change the state of 
■ograms to clear display memory before 
iters for a new display mode. 



adapter is in another i 

from or writing to displa 
the screen. This allows | 
reprogramming the I/O reg: 



Caution— The same physical memory is used for all of the modes 
of the display adapter. Therefore, do not write to monochrome 
memory when in color/graphics emulation mode, unless you 
immediately reprogram the I/O registers for the new display mode 



jports either four 
ns of 40 columns 
be displayed by 



Alphanumeric Modes 

The display memory in the alphanumeric modes 
screens of 80 columns by 25 rows, or eight scr 
by 25 rows. Any of the alphanumeric screens ( 
programming the 6815 Screen Start Registers. 

The display adapter supports 256 different characters contained 
in ROM. The characters are organized the same as in Monochrome 
Emulation Mode, with each character represented by one byte at a 
the character code and one byte at the followin 
ibute. 



The 



odes for the attributes 



shoi 



in Table 4-3. 



Table 4-3 Character Attributes - Color/Graphics Emulation 
Hex Binary Attributes 



00000000 
0000011 1 
01 110000 
00001000 
000011 11 
1000011 1 
10001000 
1000111 



Non-Display 
Normal 

Reverse Video 
Normal, Low Intensity 
Normal, High Intensity 
Normal, Blinking 
Normal, Low Intensity, 
Normal, High Intensity 



Blinking 
Blinking 



F0 11110000 Reverse Video, Blinking 

Note that the attributes for alphanumeric Color/Graphics Modes 
are the same as Monochrome Mode, except that there is a low- 
intensity attribute instead of an underline attribute. 



Graphics Modes 

The display memory in the IBM graphics emulation modes supports i 
single graphics screen with either of two resolutions: 640 by 
200 or 320 by 200. The 160 by 100 low-resolution graphics mode 
of the IBM Color/Graphics Display Adapter is not supported. 



Table 4-4 



the i 



lory scheme for the graphics modes. 






Table «-4 1- 


emory Scheme - 


Graphics Modes 


Scan Line 


First Byte 


Last Byte 




2 
3 

4 
5 


BfiOOOH 
BAOOOH 
B8050H 
BA050H 
B80AOH 
BAOAOH 


B804FH 
BA04FH 
B809FH 
BA09FH 
B80EFH 
BAOEFH 


196 
197 

199 


B9EA0H 
BBEAOH 
B9EF0H 
BBEFOH 


B9EEFH 
BBEEFH 
B9F3FH 
BBF3FH 



gh B9F3FH, 



Note that the even and odd scan lines are divided inti 

banks of memory, with even scan lines from B8000H thr. 

and odd scan lines from BAOOOH through BBF3FH. Each 5 

uses 80 (50 hex) bytes of display memory, with the first byte of 

each scan line displayed on the left, and the last byte displayed 

on the right. 



I- + 



5 ACCESSING THE EXTENDED BIOS 



The extended alphanumeric modes may 

mode" function of IBM interrupt 10h. When you employ tl 

and set AH = 0, AL determines the modes as ahoun 



For IBM Interrupt 10H 



Mode 



AL = 40 X 25 BW ALPHA 

1 40 X 25 COLOR ALPHA 

2 80 X 25 BW ALPHA 

3 80 X 25 COLOR ALPHA 

4 320 X 200 COLOR GRAPHICS 

5 320 X 200 BW GRAPHICS 

6 640 X 200 BW GRAPHICS 

7 80 X 25 MONOCHROME ALPHA 

AL = C0H 80 X 25 ALPHA 
C1H 80 X 50 ALPHA 
C2H 160 X 25 ALPHA 
C3H 160 X 50 ALPHA 

Note — The extended screen driver must be loaded by a SCREEN 
command with a LOAD parameter (see the User's Guide ) before the 

extended BIOS can be accessed. 



You can also 3et AH = 0FH to employ the "retur 
interrupt 10h, and then examine AL to find out 
is currently selected. The 
for set mode, and are shown 



mode" of IBM 
hich display mode 

Lues for the modes are the same as 

Table 5-1. 






6 CUSTOMIZING THE RON CHARACTER SETS 



Standard Character Set. 
Custom Character Sets. . 



g 



t < 



STANDARD CHARACTER SET 

The characters displayed in the alphanumeric modes are defined in 
a 16 by 16 character cell. These cells are stored in two ROMs on 
the display adapter. Each of the 16 character lines of each 

*?t AK° n ,.* the di3 P la y' yielding a physical character 
?h- h- , \ y 3? - The 3tandat -d character set supplied with 
the display adapter includes all 25 6 standard IBM characters 

CUSTOM CHARACTER SETS 

Custom character sets may be generated by substituting custom 
ROMs for the standard ROM set. Either one or two character 
may be stored in the character ROMs. If only one character ae 
two^a^' 25 ° " anosecond ^32 *OMs *ay be" used. If ou want 
two character sets, you must use 250 nanosecond 276H-type ROMs. 

The two possible character sets are called the "primary" and 
alternate" fonts, and are stored at the following ROM addresse 

Primary Font 0-OFFFH 

Alternate Font 1000H-1FFFH 



ts 



ith the FONT utility, 



The font is selected 
User's Guide . 

haVnirt ); h V nara f er 3 fts on custom ROMs by storing the left 
»?HA»i - ft % "L"?" P«el») of each character in the ROM marked 
CHARL" at the IC location labeled "LEFT", and the right half of 
the character in the ROM marked "CHARR" at the IC location 
labeled "RIGHT". 



Th 



6 character 
rst 16 bytes ol 

ijuentially. 



nes of the firs 
ich ROM, and the 



character are stored in the 
ither 255 characters follow 



f 

: 

: 



Note— Only 16 character lines are stored In ROM, », 
is doubled to give the 32 scan lines of the physica 



You calculate the starting ROM address by multiplying t 

character code by 10H and adding the starting address o 

appropriate font. For example, the starting addi 

letter 'B' is 



Primary Font 



Character Code for 



Starting Address of Font 
Starting ROM Address 



120H 
«■ OH 

120H 



Table 6-1 show; 
primary font. 



custom 'B' could be constructed for the 



Table 6-1 Character ROM Example 

Pattern Address CHARL CHARR 



0121H 


00H 


00H 


01I22H 


3FH 


F8H 


0423H 


OFH 


3CH 


0U2UH 


OFH 


1EH 


0125H 


OFH 


1EH 


0126H 


OFH 


3CH 


0127H 


OFH 


F8H 



CHAHL CHARH 



. . . .xxxx 


. -XXXX. . 


■ ■ . .xxxx 


. . . xxxx. 


■ . . .xxxx 


. . .xxxx. 


. . . .xxxx 


. . xxxx. . 


..xxxxxx 


xxxxx. . . 







0428H 
0429H 
042AH 
042BH 
042CH 
042DH 
042EH 
042FH 



OFH 
OFH 
OFH 
OFH 
3FH 
OOH 
00H 
OOH 



3CH 
1EH 
1EH 
3CH 
F8H 
OOH 
OOH 
OOH 



Addresses 

character sets, 6-2 
color /graphics emulation 

display memory, 4-6 
CRT Control Port 1, 3-2 
CRT Controller Registers - 

col or /graphics modes, 4-5 
CRT Controller Registers - 

monochrome emulation 

mode, 3-4 
CRT status port, 3-3, 1-4 
display memory, 1-4 
display pages in black and 

white 640 x 400 mode, 2-10 
display pages in gray scale 

320 x 400 mode, 2-10 
fonts, 6-2 
1/0 ports, 1-4 
Mode Control Register, 4-2 
monochrome emulation 

display memory, 3-5 
native control port, 2-2 
native screen start 

ports, 2-2 
starting ROM for a 

character, 6-3 



Attributes 

values for color/gn 

emulation, 4-7 
values for monochroae 
emulation, 3-6 



Banks of memory, 2-6 
Bit scheme 

black and white modes, 

gray scale nod 
Bit schemes, 1-5 



Characters 

attributes for color/ 
graphics emulation, 1-7 

attributes for monochrome 
emulation, 3-6 

cell size, 6-2 

custom character set, 6-2 

ROM addresses, 6-2 

sustom example , 6-3 
COLOR jumper, 4-2, 4-6 
Compatibility 

devices and, 1-3 

IBM Display Adapters, 1-2 



t~* 



..mah 



Constructing a custom 

character, 6-3 
CRT Control Port 1 

values for monochrome 
emulation, 3-3 
CRT Controller Registers 
values for color/graphics 

emulation, 4-5 
values for monochrome 
emulation , 3-5 
CRT status port, 3-3 

D 

Display memory, 1-4 

color/graphics emulation. 

monochrome emulation, 3-5 
pages, 2-9 
Display modes, 1-2 

G 

Cray scales, 1-5 



I/O ports, 1-11 
Interrupt 10H, 5-1 



Memory addresses, 1-1 
Memory pages, 3-2 
Memory scheme 

black and white 1280 x 

400 mode, 2-8 
black and white 1280 x 

800 mode, 2-7 
black and white 640 x 400 
mode, 2-10 



Memory scheme (continued) 
gray scale 320 x 400 mode, 

2-10 
gray scale 640 x 400 mode, 

gray scale 640 x 800 mode 

2-7 
IBM graphics modes 
emulation, 4-8 
Mode Control Register 

values for color/graphics 
emulation, 4-4 
MONO jumper, 3-2, 3-6 



Native control port 

values for black and white 

1280 x 400 mode, 2-7 
values for black and white 

1280 x 800 mode, 2-5 
values for black and white 

640 x 400 mode, 2-9 

values for gray 3cale 

320 x 400 mode, 2-9 

values for gray scale 

640 x 400 mode, 2-7 

values for gray scale 

640 x 800 mode, 2-5 

Native control ports 

native graphics modes, 2-2 
Native screen start ports 

native graphics modes, 2-2 
Native screen start values 
black and white 1280 x 

400 mode, 2-8 
black and white 1280 x 
800 mode, 2-6 



Native screen start values 
(continued) 
black and white 640 x 400 

mode, 2-9 
gray scale 320 x 400 mode, 

2-9 
grayscale 640 x 400 mode, 



2-a 



800 1 



Pages in memory, 3-2 
Physical memory, 1-4, 

4-6 
Pixel displays, 1-5 



Scan lines, 4-8 
SCREEN command 

extended BIOS and, 5-1 
Scrolling the display, 2-4 
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